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Abstract
The main objective in structural health monitoring is to keep track of the changes in the dynamic characteristics of the
structural system in order both to detect and locate the damage, and to make a decision automatically whether the
damage is in dangerous level for the structure or not. In particular, electromechanical impedance (EMI) techniques
give simple and low cost solutions for detecting damage in different structures. When it is question of damage
localization, the simple analysis of the EMIs fails to furnish enough information. In this paper, an extreme learning
machine (ELM) based algorithm is developed for estimating the damage location by using piezoelectric sensors data.
The model is trained on simulation generated data and tested on experiments for estimating the damage location by
using piezoelectric sensors data. The work’s numerical results have been confirmed either experimentally using
laboratory equipment or by employing results available in the open literature and a good agreement has been
observed. Experimental results show that ELM can be used as a tool to predict of a single damage in structures. An
overall accuracy of 84.5% is achieved with best accuracy of 95%. © 2017, Springer Science+Business Media New York.
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